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In preceding  pape r s  we have r epor t ed  the resu l t s  of a study of the m a s s  spec t ra  of ace ta tes  of p a r -  
t inily methy la ted  methyl  hexo-  and pentopyranosides .  The cha rac t e r i s t i c  nature  of the m a s s  spec t r a  made 
it poss ib le  to de te rmine  the pat tern  of methylat ion,  and f rom the T values it  was poss ib le  to identify the 
s t e r e o i s o m e r s ,  i .e . ,  to dist inguish a methyl  e ther  of the mannose  s e r i e s  f r o m  that of the glucose se r i e s  
with the s a m e  methylat ion pat tern .  The p re sen t  paper  gives information on the m a s s  spec t r a  of ace ta tes  
of pa r t i a l ly  methyla ted  Me ~ - L - F u c ,  Me ~ - L - R h a ,  and Me f l -L-Fuc ,  the re la t ive  retent ion t imes  (T)* of 
which a re  given below. 

Initial methyl ethers T Initial methyl ethers T 
of me thyl glycosides of methyl glycosides 

2,3-OM e~-:t- YUC i .93 3-OMel-:~-Fuc 4.4i) 
3, ~-OMe~-~-Fuc 2 . 3 8  2-OMel-~-Fuc 3.67 
2,4-OMe~-~-Fuc 284 2,3-OMe~-~-[4ha 2.27 
3-OMe,-~-Fuc 3 . 3 0  3,4-OMe~-~-Ph:! 0.65 
4-OMel-~-Fuc :~ , .~5  2,4-OMe,-~-Rh~ 1.85 
2-OMe,-a-Fuc 4,03 3-O,~,lel-a-R ha 2.87 

~-Fuc L63 4-OY, eL-a-Rha 3.05 
2,3-OMe~-~-Fuc 1.79 2-OM :t-~-Pha 3.81 
2,4-OMe~-?-ffuc 234 ~-Rha 4.20 

The spec t r a  of pe rmethy la ted  Me f l -L -Fuc  (I) and of the ace ta tes  of Me 2,3-OMe2-fl ,L-Fuc (II), Me 
2 , 4 - O M e 2 - a , L - F u e  (III), Me 3,4-OMe2-(~ , L-Rha  (IV), Me 2-OMe-fl,  L - F u c  (V), Me-3 -OMe- f l ,L -Fuc  (VI), 
Me 4 - O M e - a , L - R h a  (VII) and Me ~ , L - F u c  (VIII) a r e  given in Table 1. On drawing an analogy between the 
m a s s  spec t r a  of the dimethyl  e thers  (II, III, and IV) and the spec t rum of Me 2 ,3 ,4-OMes-f l -L-Fuc  (I) the 
peaks  of one and the same  s e r i e s  of ions can be detected [1]. Depending on the position of the OAe groups,  
the re la t ive  intensi t ies  and m a s s  numbers  of the ions will change. These changes p e r m i t  an unambiguous 
de te rmina t ion  of the posi t ions of the methoxy groups f rom the m a s s  spec t r a  of the methyl  6-deoxyhexo-  
pyranos ides .  

In the m a s s  spec t rum of (II) with a 2,3-OMe 2 f r agmen t  of the s t ruc tu re ,  the main peak with m / e  88 
is due to the ion H}, as in the spec t rum of (I). Because  of the OMe subst i tuents  at  C-1,2,3,  only in the 
spec t rum of (II) does the peak of an ion with m / e  119 appear ,  since its format ion  p resupposes  the m~gra-  
tion of OMe, but not OAe, f rom C-3 to C-1,  and the preceding cleavage of C - 1 - C - 2  is m o r e  probable  be-  
tween atoms bearing OMe groups. 

Although in the spectrum of (IV) (3,4-OMe2) the peak with m/e 88 is the main peak, its intensity is 
lower than in the spectrum of (If). Furthermore, the spectrum of (IV) has a considerable peak with m/e 
72 of the ion K i. 

* T = 0 is the retention time of the full acetate of hydroxylamine, T = 10 is the retention time of the full ace- 
tate of D-galactononitrile; 3% of NPGS, Aeropak 30, 60-80 mesh, 6 ram× 1.5 m, 125-225°C, 5°C/rain, FI 
detector, Pye Unicam chromatograph. 
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T A B L E  1. M a s s  S p e c t r a  of A c e t a t e s  of M e t h y l a t e d  Methy l  
6 - D e o x y h e x o p y r a n o s i d e s  

role 1 I1 I l l  I V  V V I  V i i  V l l l  
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The  s p e c t r u m  of  ( m )  (2 ,4 -OMe 2) i s  d i s t i n g u i s h e d  by  c o n s i d e r a b l e  p e a k s  of  i ons  of s e r i e s  G. In the 
r e g i o n  of  h igh  m a s s  n u m b e r s  the  s p e c t r u m  i s  c h a r a c t e r i z e d  by  a p e a k  wi th  m / e  157 of the  C 2 and  A~ ions  
and  by p e a k s  of  l o w e r  i n t e n s i t y  a t  188 a n d  189 of  the  Cp and. C ions .  The  m a i n  d i r e c t i o n  of  the d e c o m p o s i -  
t ion of  M e  2 - O M e - f l - L - F u c  (V) p r e d i c a t e s  the  c l e a v a g e  of the  C t - C  2 bond,  which  l e a d s  to s t r o n g  H ions  
wi th  m / e  116 and  74, and  to C (B in B i e m a n n ' s  n o m e n c l a t u r e )  i ons  wi th  m / e  156, 157, 114, 115, and  97, 96. 

The  i n t r o d u c t i o n  of  an OMe g r o u p  a t  C-3  i s  r e s p o n s i b l e  f o r  a s t r o n g  peak  with  m / e  75 of  the  J11 ion 
in the  s p e c t r u m  of  (VI). S ince  an  OMe g r o u p  i s  m o r e  s t a b l e  than an  OAc g r o u p ,  the  s p e c t r u m  of  (VI) shows  
peak  B 1 wi th  m / e  232 and  O~ wi th  m / e  159. The  s p e c t r a  of  the  2 -  and  4 - O M e  e t h e r s  (V and  VI~)  show on ly  
the  peak  of  the  ion B 2 ( B t - H O A c )  wi th  m / e  172. A peak  wi th  m / e  189 in the  s p e c t r a  of t h e s e  two compounds  
i s  due  to an  ion  wi th  the  p o s s i b l e  s t r u c t u r e  E f .  The  f o r m a t i o n  of E f  p r e s u p p o s e s  the  p r e s e n c e  of a l a b i l e  
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subst i tuent  a t  C 3 (OAc, for  example) .  In fact ,  in the spec t rum of the 3-OMe der iva t ive  (VD this peak is ab -  
sent ,  and in the s p e c t r u m  of the full ace ta te  of Me ~ - L - F u c  (V) it  is shifted to m / e  217. 

+ OR 

oi, 23 
E.f O ~ f i 3  4 

Among the monomethyl  e thers ,  the s p e c t r u m  of (VII) (4-OMe) is dis t inguished by an apprec iab le  peak 
with m / e  72 of the K 1 ion and peaks  with m / e  87 and 129 of G ions. F u r t h e r m o r e ,  the C2p and C 2 ions a r e  
respons ib le  for  peaks  with m / e  184 and, in par t ,  m / e  185, i .e . ,  they do not include OMe f r o m  the C 4 a tom.  
The same  peaks  appea r  in the spec t rum of the full ace ta te  (VIII), although he re  they can be caused in pa r t  
by the ions M - 2  x AcOH and M - ( A c O H + A c O ) .  A s i m i l a r  pa t te rn  has  been obse rved  in the spec t r a  of the 
pentosides  and hexosides ,  i .e . ,  the loss  of the C 4 subst i tuent  is specif ic  for  the 4-OMe e the r s  of methyl  
g lycos ides .  

Ass ignment  to a pa r t i cu l a r  s t e r e o i s o m e r  is made on the basis  of T values .  

SUMMARY 

G L C - M S  resu l t s  have been obtained for  ace ta tes  of pa r t i a l ly  methyla ted  methyl  6 -deoxyhexopyrano-  
s ides that  p e r m i t  the posi t ions of the OMe groups to be de te rmined  unambiguously and a s s ignmen t  to a 
definite s t e r e o i s o m e r  to be made by means  of T values.  
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